
Journal of Traumatic Stress, Vol. 23, No. 3, June 2010, pp. 331–339 ( C© 2010) CE ARTICLE

Heterogeneity in the Course of Posttraumatic Stress
Disorder: Trajectories of Symptomatology

Benjamin D. Dickstein and Michael Suvak
National Center for PTSD and Boston University

Brett T. Litz
National Center for PTSD, Boston University, Boston University School of Medicine, and Massachusetts
Veterans Epidemiological Research and Information Center

Amy B. Adler
U.S. Army Medical Research Unit-Europe and Walter Reed Institute of Research

Unconditional and conditional trajectories of posttraumatic stress disorder (PTSD) symptomatology were ex-
amined using a sample of U.S. soldiers deployed on a NATO-led peacekeeping mission to Kosovo. Data were
collected at 4 time points, ranging from the weeks leading up to deployment to 9-months postdeployment. Latent
class growth analysis revealed 4 unique symptom trajectories: resilience, recovery, delayed, and unrealized anxiety.
Variables identified as significant predictors of trajectory class included previous traumatic events, combat expo-
sure, peacekeeping daily hassles, depression, alcohol use, aggressive behavior, stress reactivity, and military rank.
Results from this study add to the literature detailing the variability in PTSD course, as well as to the literature
pertaining to predictors of PTSD onset and course.

Based primarily on cross-sectional research, it appears that in
the wake of potentially traumatic events (PTEs) and other oper-
ational stressors, most service members do not develop posttrau-
matic stress disorder (PTSD), and are, in effect, resilient (e.g.,
Litz & Schlenger, 2009). However, because of a dearth of lon-
gitudinal and prospective studies it is unclear whether resilience
at a given point in time changes to a delayed and subsequently
chronic condition and the factors that predict resilience over time
are unknown.
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Numerous variables have been identified as potential risk fac-
tors for the onset of PTSD in the general population. Two meta-
analyses have found that demographics, pretrauma functioning,
characteristics of the traumatic event, and posttraumatic factors
predict PTSD onset to varying degrees (Brewin, Andrews, &
Valentine, 2000; Ozer, Best, Lipsey, & Weiss, 2003). Nevertheless,
much remains unexplained; the total variability explained by the
sum of all predictors in these meta-analyses was less than 20%
(Ozer et al., 2003).

In addition, recent longitudinal studies have examined pre-
dictors of PTSD among deployed military personnel. Using data
collected as part of the Millennium Cohort Study (e.g., Ryan et al.,
2007), researchers have found female gender, a history of previous
assault, poor physical and mental health functioning at baseline,
and exposure to combat to confer significant risk for the develop-
ment of PTSD (Leardmann, Smith, Smith, Wells, & Ryan, 2009;
Smith, Ryan, et al., 2008; Smith, Wingard, et al., 2008).

Although these data add to our understanding of risk and re-
silience factors among service members, they tell us little about
variability within the course of adaptation to military trauma.
Given that PTSD symptomatology is dynamic, it is important to
identify prototypical patterns of adaptation to trauma (i.e., trajec-
tories of symptomatology) so that these may be tested in relation to
predictors, rather than simply cross-sectional measures of symptom
severity. Although not specific to the military, large-scale epidemi-
ological studies suggest considerable variability in PTSD course
over time (see Breslau et al, 1999).
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Most of the research on course has, to date, used sam-
ples of motor vehicle accident survivors (e.g., Bryant, Harvey,
Guthrie, & Moulds, 2003; Kuhn, Blanchard, Fuse, Hickling, &
Broderick, 2006), which has questionable generalizability to the
military. Variables that have been identified in these studies as pre-
dictors of worsening over time include female gender, persistent
medical problems, increased heart rate at initial posttrauma as-
sessment, and psychiatric comorbidity. Studies using other trauma
groups (primary care and emergency room patients) to investigate
predictors of adaptation (e.g., Freedman, Brandes, Peri, & Shalev,
1999; Zlotnick et al., 2004) have found psychiatric comorbidity
to consistently predict PTSD persistence.

On a conceptual level, Bonanno (2004) offered a model of pu-
tative patterns, or trajectories, of disruption in functioning follow-
ing potentially traumatic events and loss. He hypothesized four
symptom trajectories: chronic, delayed, recovery, and resilience.
Resilient individuals are proposed to never exhibit a significant
disruption in functioning, whereas those in the recovery trajec-
tory demonstrate a marked acute reaction, followed by a gradual
decline in symptoms over time. Delayed response is proposed to
consist of a subsyndromal response for the first 6-months post-
trauma, followed by a subsequent abrupt increase in symptoms
over time. Chronic cases are categorized as having the most se-
vere initial symptom response in the acute stage, and demonstrate
persistence in symptomatology across time.

The prototypical patterns of disruption theorized by Bonanno
(2004) can be tested using new latent class analytic strategies (e.g.,
latent class growth analysis, growth mixture modeling), which
enable researchers to identify distinct growth curves depicting the
nature of change across time in homogenous subgroups. Two stud-
ies have employed this type of analysis to examine the course of
adaptation to military trauma (Elliott, Biddle, Hawthorne, Forbes
& Creamer, 2005; Orcutt, Erickson, & Wolfe, 2004). Elliott and
colleagues examined treatment response over time in a sample of
Vietnam veterans with chronic PTSD, and Orcutt et al. conducted
a descriptive study of PTSD symptom trajectories using a sample
of Gulf War veterans.

The results of both studies revealed significant heterogeneity
within PTSD course. Elliott et al. (2005) found three unique tra-
jectories and observed significant differences in treatment response
associated with participants’ initial symptom levels. Two of the tra-
jectories demonstrated a mild decrease in symptoms subsequent to
treatment, followed by sustained chronicity. The third trajectory
demonstrated a mild increase in symptoms following treatment,
and then a gradual return to baseline.

Orcutt et al. (2004) identified two distinct trajectories: one
characterized by low levels of initial PTSD symptoms with little
increase over time (i.e., resilience), and the other by higher lev-
els of initial symptoms with a significant increase over time (i.e.,
delayed). In addition to depicting the nature of adaptation as-
sociated with each latent class, Orcutt et al. found gender, race,
education, and combat exposure to significantly predict latent

class membership. Respectively, being male, identifying as White,
higher education, and lower levels of combat exposure predicted
the less symptomatic class.

This study extends the work of Orcutt et al., utilizing group-
based latent growth modeling to examine the course of PTSD
symptoms in a large sample of U.S. peacekeepers. Importantly, it
addresses limitations of previous research by including a predeploy-
ment time point to account for baseline functioning, as well as a
sufficient number of time points to examine nonlinear change. By
utilizing group-based latent growth modeling to analyze the data,
we sought to identify variability within the course of adaptation to
military deployment, as well as examine how predictors of PTSD
relate to different trajectories of symptomatology. This approach
differs markedly from most previous risk and resiliency research in
that it seeks to identify risk factors associated with distinct forms of
adaptive course, and does not assume one uniform trajectory class.
Our aims were (a) to use group-based latent growth modeling to
test for heterogeneity in PTSD course, (b) to identify the nature
of the trajectories best fitting the data and compare these with
the trajectories hypothesized in Bonanno’s (2004) model, and (c)
to examine the relationship between predictor variables and par-
ticipants’ assignment to latent class. Because rates of PTSD were
relatively low in the current sample, we chose to examine symptom
development rather than focus solely on individuals approximating
the diagnostic threshold.

The predictors we included in our model have previously been
shown to relate to PTSD (e.g., Brewin et al., 2000; Ozer et al.,
2003), and were assessed either at predeployment or immediately
following deployment. An increased understanding of the ways in
which these variables relate to trajectories of PTSD symptomatol-
ogy will promote better identification of individuals at high risk
for chronicity, and will help target those most in need of early
intervention (e.g., Litz, 2004).

M E T H O D

Participants
Data for this study were originally collected as part of a random-
ized controlled trial, conducted by Adler et al. (2008), which com-
pared the clinical effectiveness of critical incident stress debriefing
(CISD) to stress management. Results from this study suggested
that neither CISD nor stress management significantly impacted
participants’ rates of recovery from PTSD. Consistent with this
finding, we found that treatment condition did not significantly
relate to latent class assignment. All other variables included in our
study were assessed prior to intervention.

The participants were 635 United States soldiers deployed on a
6-month NATO-led peacekeeping mission to Kosovo. All partici-
pants included in the study completed questionnaires administered
at Time 1 (predeployment) and Time 2 (late deployment). Three-
hundred ninety-four participants (62%) completed assessments at
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Time 3 (3–4 months postdeployment), and 171 (27%) were as-
sessed at Time 4 (8–9 months postdeployment). Participants were
primarily male (n = 617; 97.0%) and White (n = 331; 52.1%).
Mean age was 25 years (SD = 5.6), and the majority of participants
had not attended college for any length of time (n = 389; 61.3%).
Participants’ mean number of years in the military was 4.6 (SD =
4.8). Roughly 8% (n = 53) had previous combat experience, and
26% (n = 167) had previously served on a peacekeeping or hu-
manitarian mission. The sample was split about evenly with regard
to marital status. Participants reported experiencing an average of
1.65 PTEs (e.g., “being shot at”) while deployed.

Measures
Posttraumatic stress disorder symptom severity was assessed us-
ing the Posttraumatic Stress Disorder Checklist (PCL; Blanchard,
Jones-Alexander, Buckley, & Forneris, 1996; Weathers, Litz,
Herman, Huska, & Keane, 1993), which consists of 17 items
assessing each of the criteria according to the Diagnostic and Statis-
tical Manual of Mental Disorders, Fourth Edition (DSM-IV ; Amer-
ican Psychiatric Association, 1994). Recommended cutoff scores
for caseness vary across studies and study groups. The most appli-
cable and best-designed validation study of the PCL using service
members was conducted by Bliese et al. (2008). In this study, a
cutoff score of 34 was determined to have the most utility. The
PCL demonstrated excellent internal consistency in the current
sample (α = .93).

Exposure to PTEs and mission stressors (e.g., “being attacked
or ambushed” and “being shot at”) was captured with the 24-item
revised Peacekeeping Events Scale. Participants were asked to rate
the degree to which they were impacted by PTEs using a response
format ranging from did not experience to severe impact. This scale
is based on items originally used in Gulf War and peacekeeping
research (e.g., Castro, Bienvenu, Huffman, & Adler, 2000), and
was developed and supplemented based on feedback from U.S.
soldiers returning from peacekeeping deployments to the Balkans
(Adler, Dolan, Bienvenu, & Castro, 2000). The internal reliability
for the current sample was good (α = .83). Peacekeeping daily
hassles (e.g., “difficult sleeping conditions” and “lack of privacy
or personal space”) were assessed using a modified version of the
Deployment Stressor Scale (e.g., Castro et al., 2000; Britt & Adler,
1999). The measure demonstrated excellent internal reliability in
the current sample (α = .92). Previous trauma was assessed using
the Life Events Checklist (LEC; Gray, Litz, Hsu, & Lombardo,
2004). The LEC consists of 16 items inquiring about previous
traumatic experiences. Its response format ranges from happened
to me to does not apply. The internal reliability for the current
sample was good (α = .87).

Depression was evaluated using the nine-item version of the
Center for Epidemiological Studies-Depression Scale (CES-D;
Radloff, 1977; Santor & Coyne, 1997). The CES-D demonstrated
good internal consistency in the current sample (α = .81). Alco-

hol use was assessed with the Alcohol Users Disorder Identifica-
tion Test (AUDIT; Babor, Higgins-Biddle, Saunders, & Monteiro,
2001). Internal reliability in the current sample was good (α =
.80). Aggressive behavior (e.g., “threatened someone with physical
violence”) was measured using a nine-item revised version of the
Conflict Tactics Scale (CTS; Straus, 1979). This scale assesses out-
ward expressions of anger, a form of behavior that has repeatedly
been linked with PTSD symptomatology (e.g., Orth & Wieland,
2006). The internal reliability of the CTS in the current sample
was good (α = .77).

In addition, two personality traits, social closeness and stress
reactivity, were evaluated using the Multidimensional Personality
Questionnaire (Tellegen, 1982). The Multidimensional Personal-
ity Questionnaire consists of 11 primary state scales; however, due
to concerns regarding questionnaire length, only two scales were
administered to participants. The 12-item social closeness sub-
scale and a 12-item revised version of the stress reaction subscale
were used. Inclusion of these measures is supported by research
suggesting social cohesion to have a palliative effect on PTSD
(e.g., McTeague, McNally, & Litz, 2004), and by research link-
ing stress reactivity with increased PTSD symptom severity (e.g.,
Feldner, Lewis, Leen-Feldner, Schnurr, & Zvolensky, 2006). Both
the social closeness and stress reaction subscales of the Multidi-
mensional Personality Questionnaire demonstrated good internal
consistency; Cronbach’s alpha for both measures was .84. Coping
strategy, which is believed to play a role in the onset and main-
tenance of PTSD symptoms (e.g., Dörfel, Rabe, & Karl, 2008),
was assessed using a 24-item measure (Harnish, Aseltine, & Gore,
2000) that asked participants to rate how they would cope with a
stressful situation. This scale is comprised of six subscales, each ad-
dressing a different type of coping strategy; these include cognitive
based (e.g., “think about strategies for dealing with the situation”),
appraisal based (e.g., “try to see things in a positive way”), religious
based (e.g., “pray about or meditate on the situation”), behavioral-
based coping methods (e.g., “do things to improve the situation”),
support seeking (e.g., “talk to someone about how you felt”), and
avoidance (e.g., “do things to take your mind off the situation”).
The internal consistency of the coping subscales ranged from good
(α = .75; avoidant coping) to excellent (α = .93; religious cop-
ing). Lastly, the OMRON wrist blood pressure monitor (European
Model #RXI; Omron Healthcare, Inc., Bannockburn, IL) was used
to assess participants’ resting heart rates at predeployment. Inclu-
sion of this measure is supported by previous research suggesting
a positive correlation between an elevated resting heart rate and
subsequent PTSD (e.g., Bryant et al., 2003).

Procedure
Soldiers were recruited as they rotated through pre- and post-
deployment processing being held at a base gymnasium. Dur-
ing this time, individuals were uncertain whether they would be
deployed. Informed consent was obtained from all participants.
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Questionnaires were used to evaluate the participants prospectively
at four separate time points. The evaluations took place during the
weeks leading up to deployment in April 2002 (predeployment,
T1), the last month of deployment in October to November 2002
(late deployment, T2), 3–4 months postdeployment in January to
February 2003 (T3), and 8–9 months postdeployment in Septem-
ber to November 2003 (T4).

Data Analysis
Due to standard military rotation policies (e.g., sick and leave
time), attrition is known to be a common limitation of research
involving the prospective examination of military units (e.g., Adler
et al., 2008). With regards to the dependent variable, the PCL,
data were obtained from 605 (95%) participants at T1, 628 (98%)
participants at T2, 381 (60%) participants at T3, and 166 (26%)
participants at T4. In total, 120 (19%) participants responded to
the PCL at all four time points, 285 (45%) responded at three
time points, 215 (34%) responded at two time points, and 15
(2%) responded at only one time point.

Because military rotation policies and human error likely ex-
plain most of the missing data in our sample, we assumed that
these data were missing at random (MAR; e.g., Switzer & Roth,
2002). Accordingly, we employed a missing data algorithm found
in MPlus version 5.1 that imputes data using a full information
maximum likelihood (FIML) approach (e.g., Arbuckle, 1996). A
FIML approach assumes that data are MAR (e.g., Buhi, Goodson,
& Neilands, 2008), and is therefore an appropriate technique for
handling the data missing in the present sample. A FIML approach
was employed with the PCL data only; participants missing data
for the predictor variables were excluded from the conditional
model analyses. In total, 61 participants (10%) were excluded for
this reason from the conditional model solution. To test whether
the number of assessment points completed was associated with
latent class membership, we ran an additional conditional model
analysis and found this to be a nonsignificant predictor. In addi-
tion, we conducted a point-biserial correlation to test the relation
between missingness on the PCL and resilient class assignment;
we found this to be nonsignificant.

Latent class growth analysis (LCGA) was used to model growth
curves. This form of group-based latent growth modeling assumes
that various trajectories are distinct and not simply linear continua,
and it is capable of fitting multiple qualitatively distinct growth
trajectories (Jung & Wickrama, 2008). One noted limitation of
LCGA is that it does not allow variation to occur around the mean
growth curves within a latent class (Muthén & Muthén, 2000).
Although one alternative form of latent growth modeling, growth
mixture modeling (GMM), does allow such variation, it specifies
a model with more unknown parameters than LCGA. Because
Bonanno’s theory hypothesizes curvilinear patterns of adaptation
to trauma, we wanted to include a quadratic factor in our uncon-
ditional and conditional growth models. A growth mixture model

containing a quadratic factor would require more identified pa-
rameters than are available with the present dataset, and would
result in an underidentified model. Latent class growth analysis
was therefore used to model growth curves.

The number of latent classes best fitting the data was established
using an unconditional growth model. Next, the predictors of
trajectory class membership were entered into a conditional growth
model. A Wald test of parameter constraints was used to test the
statistical significance of the predictors. Mplus version 5.1 was
used to perform all analyses.

Goodness of fit statistics considered when examining latent
class solutions included the Bayesian information criterion (BIC),
the sample-size adjusted BIC, the Akaike information criterion
(AIC), the Lo-Mendell-Rubin likelihood ratio test, average latent
class probabilities of group membership, and entropy. Group so-
lutions were also considered from a theoretical perspective, and it
was required that solutions assign at least 1% of the sample to each
class. The most favored group solution is one having the lowest
BIC, lowest sample-size adjusted BIC, lowest AIC, a significant
Lo-Mendell-Rubin likelihood ratio test, latent class membership
probabilities approaching a value of 1.0 (and probabilities for as-
signment to other groups approaching 0), and a high entropy value
approaching 1.0.

R E S U L T S

Unconditional Model
Goodness of fit comparisons were made between unconditional
trajectory group models ranging in size from 2 to 5 groups. The
4-group solution had the smallest BIC value (Table 1), the smallest
sample-size adjusted BIC value, and the smallest AIC value. These
results are consistent with good model fit. Group assignment accu-
racy was next examined (Table 2). Membership probability matri-
ces suggested that a 5-group solution was not viable. The 4-group
solution, however, had probabilities ranging from .92 to .98 for
most likely group assignment and values approximating 0 for like-
lihood of assignment to all other groups. It was therefore consistent
with good model fit. The entropy value for the 4-group solution
approached 1.0, and was also consistent with good model fit. In
contrast, the Lo-Mendell-Rubin likelihood ratio test was statisti-
cally significant only for the 2-group solution. However, because
all other goodness of fit indicators suggested that the 4-group so-
lution fit the data best, it was selected as the unconditional model
solution and is depicted graphically in Figure 1. Borrowing from
Bonanno’s model, we termed these classes: resilience, recovery,
delayed, and unrealized expectations.

The first trajectory, resilience, described 84% of the current
sample. Participants assigned to this trajectory showed consistent,
low levels of PTSD symptomatology across all four time points.
The intercept growth parameter for this group indicated that group
members initially endorsed few symptoms of PTSD (B = 19.85,
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Table 1. Goodness of Fit Statistics for Unconditional Group-Based Models

Sample-size Lo-Mendell-Rubin
Model BIC adjusted BIC AIC likelihood ratio test Entropy

2-group 12073.01 12038.09 12024.02 523.47 (p < .01) 0.975
3-group 11836.10 11788.48 11769.30 252.92 (p = .17) 0.948
4-group 11686.81 11626.49 11602.19 168.58 (p = .42) 0.950
5-group 11712.62 11639.60 11610.19 −55.54 (p = .62) 0.599
4-group (including covariates) 10276.40 10070.05 9993.48 – 0.958

Note. BIC = Bayesian information criterion; AIC = Akaike information criterion.

SE B = .29, 95% CI = 19.28–20.43, p < .01), and the linear
(B =−.33, SE B = .38, 95% CI =−1.08–0.41, ns) and quadratic
(B = −0.13, SE B = 0.11, 95% CI = −0.35–0.08, ns) change
parameters indicated that this group did not display significant
change over time in PTSD symptoms. Delayed, the second tra-
jectory, represented 3% of the sample. These participants demon-
strated moderate symptom levels at Time 1 and 2, followed by
a steady increase in symptoms at Time 3 and 4. The intercept
growth parameter for this group indicated that group members
initially endorsed a moderate level of symptom severity (B =
33.12, SE B = 3.51, 95% CI = 26.17–40.06, p < .01); however,
the linear (B = −1.45, SE B = 4.13, 95% CI = −9.63–6.73, ns)
and quadratic (B = 2.21, SE B = 1.38, 95% CI = −0.52–
4.94, ns) change parameters did not indicate a significant increase
in symptoms. These change parameters are inconsistent with the
graphical depiction of the delayed trajectory and may reflect the

Table 2. Average Latent Class Probabilities for Most Likely
Latent Class Membership

Group
number Group 1 Group 2 Group 3 Group 4 Group 5

1 0.959 0.041
2 0.003 0.997

1 0.983 0.015 0.002
2 0.040 0.952 0.008
3 0.032 0.008 0.960

1 0.983 0.003 0.013 0.001
2 0.020 0.912 0.038 0.030
3 0.058 0.019 0.922 0.001
4 0.034 0.034 0.000 0.932

1 0.516 0.002 0.001 0.472 0.010
2 0.023 0.887 0.029 0.021 0.041
3 0.028 0.037 0.909 0.026 0.000
4 0.000 0.000 0.000 0.000 0.000
5 0.045 0.023 0.001 0.041 0.889

lack of change observed in this group between Time 1 and Time 2.
Nine percent of the sample was assigned membership to the third
trajectory, unrealized expectations. Members of this group were
characterized by a relatively higher level of symptom severity at
predeployment, followed by a marked decrease at Time 2, and
a low level of symptom severity at Time 3 and 4. The intercept
growth parameter for this group indicated that group members
initially reported a high level of symptom severity (B = 42.94, SE
B = 1.91, 95% CI = 39.15–46.72, p < .01), and the linear (B =
−20.41, SE B = 1.98, 95% CI = −24.32–−16.50, p < .01) and
quadratic (B = 4.04, SE B = 0.49, 95% CI = 3.07–5.01, p <

.01) change parameters indicated a significant decrease in symp-
toms over time. The final trajectory, recovery, consisted of low
predeployment symptomatology, high symptom severity at Time
2 and 3, and a return to baseline at Time 4. Four percent of the
sample was assigned membership to the recovery trajectory. The
intercept growth parameter for this group indicated that group
members initially reported few symptoms of PTSD (B = 20.92,

Figure 1. Longitudinal course of posttraumatic stress disorder
(PTSD) symptoms across four time points as suggested by the
unconditional 4-group model solution. PCL = PTSD Checklist.
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Table 3. Estimated Odds Ratios (95% Confidence Interval) for Predictors of Latent Class

1 2 3 4

1 Delayed –
2 Recovery Peacekeeping daily hassles 1.04

(1.00–1.08)
–

3 Resilience Peacekeeping daily hassles .96
(.92–.99)

Peacekeeping daily hassles .92
(.90–.95)

Previous trauma .96 (.93–1.00) Depression .82 (.71–.94) –
Depression .80 (.69–.93)
Alcohol .92 (.84–1.00)

4 Unrealized
anxiety

Peacekeeping daily hassles .95
(.91–1.00)

Peacekeeping daily hassles .91
(.88–.95)

Previous trauma 1.04 (1.00–1.07)

Stress reactivity 1.23 (1.06–1.44)
Depression 1.25 (1.11–1.40) –

Note. Odds ratios were generated by comparing the classes listed vertically to those listed above.

SE B = 3.65, 95% CI = 13.70, 28.14, p < .01), and the linear
(B = 38.96, SE B = 3.50, 95% CI = 32.04–45.89, p < .01)
and quadratic (B = −12.69, SE B = 1.05, 95% CI = −14.77–
−10.61, p < .01) change parameters indicated significant change
over time in PTSD symptoms.

Conditional Model
Following selection of the 4-group solution, potential predictors
of latent class membership were entered into the analytic model,
further improving model fit (Table 1). Inclusion of these variables
served a dual purpose: first, to contribute to the estimation of the
parameters comprising the latent class trajectories (i.e., intercept
and linear and quadratic change over time) and second, to test
their relationship with latent class assignment. The covariates en-
tered into the conditional model included demographic variables
(race, age, rank, and education), trauma exposure variables (pre-
vious traumatic events, peacekeeping daily hassles, and combat
exposure), psychiatric comorbidity variables (depression, aggres-
sive behavior, and alcohol use), personality (social closeness and
stress reactivity) and coping strategy variables (behavioral, cogni-
tive, avoidant, appraisal, religious, and support-seeking), and rest-
ing heart rate. With two exceptions, predictor variables were com-
prised of data collected at the predeployment assessment point.
Peacekeeping daily hassles and combat exposure variables were
comprised of data collected at the late-deployment assessment
point.

The conditional LCGA provides estimates of odds ratios and
95% confidence intervals for each predictor of latent class mem-
bership. Predictor variables were grouped by type (demographics,
trauma exposure variables, psychiatric comorbidities, personality
and coping variables, and heart rate), and tested as separate ana-
lytic models. Significant predictors from these analyses were then

included in a final combined model. Previous traumatic events,
peacekeeping daily hassles, combat exposure, stress reactivity, de-
pression, alcohol use, aggressive behavior, rank, age, and education
were found to significantly predict latent class assignment. When
these variables were combined into one model and regressed simul-
taneously onto latent class assignment, two predictors (age and ed-
ucation) failed to retain statistical significance. The odds ratios and
confidence intervals, generated from a final regression containing
all of the significant predictors, are presented in Table 3. These
statistics provide comparisons between all of the latent classes and
their predictors. It is important to note that given the number of
comparisons made, these findings may be susceptible to Type I
error; however, the overall significance of the predictors was first
examined using a Wald test of parameter constraints. In addition,
many of these associations border on the null and may suggest
relatively weak levels of prediction.

Group Characteristics
Resilience was associated with low levels of depression at prede-
ployment, peacekeeping daily hassles, and previous trauma. As-
signment to the delayed trajectory was found to be related to high
levels of daily hassles, depression at predeployment, and alcohol
use. Individuals in the unrealized anxiety group reported low levels
of daily hassles and high levels of stress reactivity. Lastly, recovery
was associated most significantly with daily hassles. The mean
values of each predictor are presented in Table 4.

D I S C U S S I O N
Latent class growth analysis on a large group of Army peacekeepers
revealed four distinct trajectories or courses of adaptation, indexed
by the PCL. Three of the four trajectories resembled those depicted
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Table 4. Latent Class Predictor Descriptives

Delayed Recovery Resilience Unrealized anxiety

M SD M SD M SD M SD

Combat exposure 28.48 8.34 29.63 10.33 25.07 4.19 25.55 3.57
Peacekeeping daily hassles 66.35 18.83 76.11 15.41 47.68 17.18 49.77 17.79
Previous trauma 23.39 10.23 20.58 13.72 14.82 11.09 20.86 10.89
Stress reactivity 4.79 3.25 4.19 3.50 2.48 2.63 6.13 3.23
Depression 18.39 5.27 17.41 4.08 12.98 3.25 18.30 4.65
Alcohol 10.26 6.55 7.44 4.98 5.36 4.65 7.04 5.09
Aggressive behavior 2.28 2.15 1.63 1.76 0.61 1.23 1.45 1.63
Military rank 3.58 1.32 3.67 1.22 4.60 2.57 3.71 2.00

in Bonanno’s (2004) hypothesized scheme. A novel trajectory, un-
realized anxiety, was also found. This type of adaptation may be
unique to the military, particularly when predeployment state is
considered. We also did not find the chronic trajectory (i.e., per-
sistently high levels of symptom severity over time) predicted by
Bonanno. This may be explained, in part, by the level of stressor
exposure experienced by this unique study group (e.g., on average
less exposed to PTEs than combat veterans).

Of the 19 potential predictors of group membership, 8 were
found to significantly relate to latent class assignment: previous
traumatic events, combat exposure, peacekeeping daily hassles,
stress reactivity, depression, alcohol use, aggressive behavior, and
rank.

It should be noted that although the results of the conditional
LCGA allowed comparison between all of the latent classes, the
most salient differences were seen between resilient individuals
and those assigned to the three other classes. Relative to other in-
dividuals, resilient individuals perceived fewer deployment hassles
and reported, on average, less previous trauma, stress reactivity,
depression, alcohol use, and aggressive behaviors (Table 4). This
generally healthier profile is consistent with previous research ex-
amining predictors of resilience following trauma (e.g., Bonanno,
Galea, Bucciarelli, & Vlahov, 2007).

Individuals assigned to the unrealized anxiety group reported
the highest overall levels of stress reactivity. This finding suggests
that, leading up to deployment, a stress-reactive disposition may
cause high anticipatory anxiety that manifests as PTSD symptoms.
However, this personality variable does not prevent an individual
from learning that they can manage various demands while de-
ployed. Interestingly, although participants assigned to this group
reported significantly more previous trauma than those in the re-
silient class, no differences were observed between the unrealized
anxiety, recovery, and delayed groups with regards to previous
trauma. This finding further supports the argument that a stress-
reactive disposition may best explain assignment to unrealized
anxiety, rather than preexisting PTSD symptoms.

We were unable to find any salient predictors differentiating
individuals assigned to the delayed and recovery groups. Although
those in the recovery group reported more peacekeeping daily has-
sles than participants assigned to the delayed group, this difference
bordered on the null. More research is needed examining other
predictors of latent class membership. It could be that while re-
silient individuals demonstrate an overall healthier profile, certain
key predictors are able to distinguish between other trajectories of
PTSD. Notably, the predictors found to be most robust in previ-
ous meta-analytic research (Brewin et al., 2000; Ozer et al., 2003),
social support and peritraumatic dissociation, were not tested in
the current study.

Several limitations to this study should be underscored. First,
this study tracked the longitudinal course of PTSD for roughly
10 months. Although this assessment period sufficiently captured
a variety of symptom trajectories, longer periods of assessment are
needed to observe long-term outcomes. Second, because military
units were followed during the data collection period, standard
rotation policies (e.g., leave and sick call) caused response rates to
vary across the different assessment points. It is unclear whether
the use of the missing data algorithm biased our trajectory findings
(i.e., overestimated the likelihood of resilience). However, 98% of
our sample reported PCL data at two or more time points and
64% reported data at three or more points. Given that assignment
to resilience requires an absence of symptoms at all time points,
we believe it unlikely that this trajectory was overestimated. This
claim is further supported by the nonsignificant correlation ob-
served between missingness and resilient class assignment. Third,
it remains unknown whether these findings are generalizable to
other individuals exposed to different PTEs, as well as to combat
veterans. Therefore, replication of the findings in other popula-
tions is necessary. Fourth, due to the small percentage of female
participants in the sample, gender could not be included in the
conditional model. Fifth, several of the conditional model analyses
border on the null, again pointing to the need for these findings
to be replicated. Finally, all of these data were collected through
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the use of self-report questionnaires. Although such measures may
result in biased reporting (e.g., King et al., 2000), studies have
demonstrated the reliability of PTE exposure reporting by veterans
(e.g., Krinsley, Gallagher, Weathers, Kutter, & Kaloupek, 2003).

Notwithstanding the methodological concerns, this study takes
an important step towards empirically validating theorized mod-
els of adaptation to trauma. There have been few studies within
the trauma literature to employ LCGA, and no study to date has
taken into account pre-exposure baseline state. These results sug-
gest that there are several common patterns of adaptation following
exposure to deployment stressors. Replication of these results may
help to identify predictors associated with prototypical symptom
trajectories.

In the future, pre-, peri-, and posttraumatic factors will greatly
enhance and tailor primary and secondary preventions. Before the
prediction of PTSD onset and course can reliably be made for any
given individual, a large accumulation of data, spanning a variety
of trauma groups and predictors, will be necessary. Latent class
growth analysis will help efficiently analyze these data, allowing
investigators the opportunity to simultaneously explore symptom
trajectories and their predictors.
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